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(54) SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device in which electrical short circuit is controlled, and 
a method of manufacturing the same. 
SOLUTION: A silicon oxide film 4 is formed on a 
semiconductor substrate covering a gate electrode 2. 
Next, a silicon thermal oxide film 5 is formed on the 
surface of the silicon nitride film 4 by executing the 
thermal oxidation process to the silicon oxide film 4. 
When pin holes exist on the silicon nitride film 4, the 
insides of these pin holes are oxidized and are filled with 
the silicon oxide film. Next, a silicon nitride film 4a is 
formed by conducting unisotropic etching to the silicon 
nitride film. Thereafter, a contact hole 8 is formed to the 
silicon oxide film 6 formed on the semiconductor 
substrate. A bit line contact 20 is formed in the contact 
hole 8 and moreover a bit line 21 is also formed therein. 
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CftsJtig 1 3 ¥iaro£ffi4>£&BU:i::J&rii <*4l/i:i!jSa 

fc*tie» 1 k i* x v * v vmzv&'x z>% 2 re 
bki:. 

.** less 1 fmiti3tt'«iesB 1 fcMe«2m»i» 
o) Hfeisjtii r ^a> fcteit r & ft $qa u 

■tf»Vtirt»*£g-fe MlWiMiPtsiitKKizttfS 

cm«.ej totes 1 »)NKtt*tt< fcfcfc*fctf>jc 
BjW8 1 inWtfefMM.- 

\z&vma*ti-hm*i£&tttk mfsubi gfeitei:: 
3*1*1 ~5<j)i>ir iiiqzina) w*iiB t . 

o iiSB i iMBWJdtf*Xf|l£v 

ttfesn mBfcVtmiz*-/i9 v^.u atse^f* 

BQflai«ftl=£ -ettjBB^feiiJiTMfflfc tetf U 

t*ies i ttBK«B xi^dxii les 1 t *t 
: 1 5 £ 2 is t <»m £v#) « Jfi & £61 ifcT ^ # i 2* • w le 



.CBmiMsi «fssH»B9t«)iijdir^xfait« tote 
^^(DSailk LTtole& 1 BMR%*4K kfe-eJfftri 
r «x'<i« a iff &*n & im o)# m^m^m^ 

[MiR-i-O] tHEIS ite*SJ««H5rir3X*II& to 
9.Wtfjr*Xffi%*fVB*^ 

mm 1 tmm^m t*mmiz& ihtm*\z &j> 
$\ - oijfc u fe tote e - jbrt izn tmmit 

Cil^ii is) ^StoBm^SfeMr^Xfitt, 

B#^i ot'fcii i 1 iiie»fli>¥**»^®ajsiia 
=ie«ffiKrt»«fi*«r^xfi^c; st^m 1 eie«s©' 

: ( : B3*?H;V4] I4ie» i^tg9^jdlT^XlS^>f- 

m 2^ ^x<iit h5s^rv3 

isiM^¥»l#Ba.iMi&^ft« 
c BttJ'B 153 ^ ies 1 tt!/ u 3 v^riim ra& 

y ; 

[po o t] 

fiBB'jE. tmm\%i^\zmT)bt(6v^i 

[vO 00 23 

V4>- 7^^^- 79**: X'ZV <WT"f Da-AMJ 

tier. ) iz^i»ritt^r^>; m^dram^^^ 

IZl^tiy h^-f V1 2 0/)i|SIS*tl. ^J)V-^- H 
(00 033 »:ls *mWMZti&*7rf V*VO h 
iZinTctdP. *&fM«Sl o UfclzV- hiftBRi i 
yvvuw KKi oeb^c^f- b<§*£ 1 o2A# 
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(Sr^is^astsi 0:1 o)-*d)pjjjafciM<oMiakiz 

C0004] *<J>?^ h*«i.0 2-±ls^U3Vaft:R 

y q v&itrt -no 4 km $£o\~^mtimm 1/0 1 ± 

C.00 6s] -?0)S*-iJ q vttfbit i o sKii, ■ 

<? hS9 1 2 QftMMdtvTLt*, qvgSfclfc 1 o a 
±111*; fc:v h5-fy;a>S"0 >2Pi so fcf^i:^ 

COO 06] 

o fci - b 1 o"20)iij: iz&B tr^r h 

- imtmk l/T(DVU q i 9 4 tti tf-h^i 
t§ 10 AHJitfy u q v&ffcK "r.o gsaVJidl-^ 

3F V 9 SSfi T £h££i Tmti$ti%. 

co oo7 3 £ <osr u a ymtm to4 $S^t mi 
iz- ^uavaafkKi o.4^iz»£T*&)8t*>J<#3fcfc: 

& io 4i^fcf v?n-^ i 1 i c%>z.kfy>&&. 
(poos] co)<fcd>jceym~)M i i 

is u ivmm 1 o 4 wsiiimitimcdc ott^ 

ttdA&1?.»$ Cfctf ft*.. ZIDJz SfctffiSTfci* h 5 

Cpoo9) tbfeifi. ^<0VU3.t^BfbKi«p4|£lS' 
lijMWAfcflfl^- Hi 7 isSsri h 

f*flM 3d) #^t:3£fctf&-3/h* eV/Tv~ 
<J> IfiftSfj d C t ft V B tl £ft1SifiS & ^ fc. 

cpd,i o) ^^ii'±i£r-lH4%in^%^t^^ 

C00 11] 



t&£ 3 ft|5 e»i«Bil»Jdl.d : ti(f i>^.-SB i ett'M 
too i s] 

c;oo:i a] lit U<te: : .»i*«Ktt*teC.t*»« 
C bb 1 41 ZtztiZ L< » 1 rg8B*}-&&ffc&iS 

m \z&m\:& ti&m r ^ a iz & y & i ^^t^s^ 

Coo 1 &] 

cop ir) iifJJie^iitti tek\tt\L#fa}bkf(ii 
i& ^29 i: ommi i cks r ^ i &ikm iM ?m \zM i <C o 

Coo:i 83 lfct?iU|t ^itft^W 

coo 1 93 tk\zxh. &*m&&t&6mm&k<h; 
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(boson?* L<fct »i'«TOI*tf-F*ffi«a 
C0021J ccMSd'lilik fcfc^liDR AM<tiro)y 

too 22) ^y^tt^wiit tr, tt-i-n«Kit^ 

COO 2 3] ^U3Vffl(£K'«SBHttlS 

•sraftttJUTtix^ 

*®J5S r a.- . * 1 &m frit a iz^tfmjListt 
1 ntarfc it x y vemii omst i» 2 rata st«» 
■» i:ra»Rfc™«i2?r v 7 u jra;j*« 

' 5t *>na VMS* 2 M9£»jfi >V»tw* 
SHatfr^xtsi*, »i"w»fc»6a^wtdp*« 

jfcrXfi£«x.TXv** 

coo a 33 C(D^»»iaa)^>S^)=cfe^il »1 
«»«J£mAir^X<il=<3t>T> IS 1 fftt*fKm& 1 

&fc$;2^2Sfc(r>r^ 

C O O 2 6 ] 47 * U< I*, . 3S 1 t&8IB * *X!S 

coo 27] c ft in i y ; ffi \zm 1 rataifctJ) 3 =t> 1 m m 

COO 26] 4fel»-'L<tt; lSlfg©KSI^T<5I 

ish. m-zotemt ltbi ra&Kiofti&fc&if :£lfcr 
^fcl::J:y&&^fc^£J8J!diT£Xil^£r^^^^ 
C0029] ctiizjiy, si*s*isifc&2!£«**:a> 



coo.30] tcii* ^<o^ftsss^r 

$Xtf li; .» 1 «©K^fifir ICMM4>i= e 

*a>evt<- im\zmmm 
c;oo.3;i:] &hi=jf>j. f=t^ttfcjv^ji/.fc^iis . 
l« ftsr 9 tf i>*-ju*j /a * 

c o 0-3 2 ] &%trft u<hu to»m»«**sr*xfr 
li. » i«©Ri»*ffilifeMfk«^^^^Xli^^Ai 

to o- 3 3 ] iLtii:iy.,»iW«fe*28jStfi:.ia' 

8Sl::l*»-ltt*ll*^ 

* k«i ^ J: y bi^ i 188 it r % z t ft v b *. 
coo 34] &%\m&.u<>\$s fmimtm&T&i. 

c o 0 3 pYfit t:.< ,* 1 &m&&M#x%±im, 

C0037] t!4l(EX<J« tz bX\iDR AMtlifd) M*. 

c:p 0 3 e] «^ ttteui k br . » i \*i>Vz\ 
^mm vmj ^2 tmmt f y 3 vsaib^rfe % a 

Coosa] £inirj:yi vyavaft««w*isx 
v*voT%z. tu < • f y 3 ve^fb ^/£i ^ £ x y ^ v 2 

Cbo;4b] 
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V^yVVU^HRil:, fcfcilUECVD (CherMc 
al Vapor O^ofiit lon) fe$l= £V VU 23 V8fcfia*H2 

C?^t>^ U 3 Vl&fc <K U U 3 VKJ='>i!#Ji*i£ 

x y^v^M* tkii j:y ; my s>y avR2 a 

.*ST*. Xk\z. fck^ttCVDa6irj;y^U^VSrt« 

C b o'4 2 ixk\z\ m 2izm? £31::. ro>^ M 3 V s 
iz^sSflsjsafi^Vc Sisj: y, vy 3 >ss/trt 

fsissr 5 J: * f=&u--:> ^ftfcK ^ i- t? - it a^isr 

coo 4 3] >xi- B3'.id^r.^dir, vy:iv*ft&fe 
xv^ya^»fir£i:ita;u, hfctsa'&itfi'U 

P VfflffcBt 6 a>mjffl_tir tM h'O * - t Lxa> 

Coo 4 4] tK\z, B4izsf%r4:diz. &U'3-^tt«K- 
4 a. 3fc*tttf-h*lie*H3J:3l^ 

tt%1t kX\t B PT E OS (Bprd: PhWho tit 
ra Ethyl Or tho SHI oat-e glass) mtl Xti.V,*) Z\yte 

Coo 4 5] feis^ "flslzftr' Jt5l2.,^Ud^»ftW 

t$ x y ? «bt«: £ i=#y r v y a vsms- 1 <J>^® 
s ssm r. & 3 . v 9 o k m - m, e $ u 

Cob 4 8) 3V5!7h*-:)ieit ffflaftl-^V 
U 3 VSfHR 4 e fc^ -v7^$J&.!2Gfll £ti 
t-O)fe«0; 3-VttfbR4 a ftS*H«|ZX V 

r, . 3 >5 o-h m- i>aMettMiz;MiriMi#4i 

C0047] >|- toa hm-Jl/8^SiD£<£ 

di^ by3vK^e±i=fcfcittcy okibiiy K 

B6i3nri:3l:u t-<DH-^hJftyvya.viKO) 
^rffiiz^^x v * «m ur ^ y z\ ymmm e <d± 
fa xiztzmr z> k- 7 h my .^y 3 ^.^t^ cfc 



LTb: y h^-T >□ VS O h^eo ^RlfiHr^ 
C bo:4 8 j:jXli; 07 Izn^r <fcd'|-. ^Ua'VBftftJR 
e jiic isy h ^ jf y 3 V5t o e o MsuAirtt'is £ 
tt$£vh--9<f V2i ^aST^. aiii^^y; ^^ey 

o) or AMTii.. ztofl. * ftytr Jl.^ 

CvOO.4 93 MMLtzDR AMWmZii&Ttes *f- V 

^tse mm±\zM&zft%>y.4 <-)\,&mtk u 

t^'JqVBMfr^i a li; : B'i-l25irJr3l2?- 
Xq 0i5 p] -B 1 lim.TXIICfelvr^ 'J a V*fti« 4 

fb^4i*, *>yq^tw^^<ori&(o««Ri:ttK§t 
o)Xfai^ii*«a« irk^TttKiB^s^z^ 

rcirT; HQl^rJ:$l^ ^UuvWbM40)^as 
l= ttt> y q v^K fbK 3 ^fiS ^ t k t\z % vyn 
v^fbK 4 iz fcfvjn- iHi - AtMtt:LTt««ttdls I*. 

.±w\* ftm 3 ~ii 7 i^m r /)S¥>s ^^ts 

C0 05 3] ur. m©i"^r^di^ bf»>?-rv 
2 rfii^^^©pg|ifcL>xe, vvziymtw*,* 
\zHm?-%£ M~-)\, r Trtii-^jj qvWiftws aii 

CO 0>S 4 ] t^hlC^y, 'B3.8|^Tti*<DPRAM' 

1 fifty y z\ vftK»fbR.s : a lii vxa^ia jt^tiv^ 
C.oo.ssj r<J)|gm. tivH^va^O W,a 

k<J)Vn%DRAMtm*>tlZ>. 
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[bo so] mmtijime. 

* H^o^mmm 2 \zmz> dr a MO)^is^a t fe© 

i£,Lfc:l*) ilz^#X*ik^ta;<J)X*i£!IT\ © 10|Zm 

d iz, y -ivasfcK 4 o^ffiir** tax y 2 
" HBLtlt tTMf : H -S ?r - itnitiR i: L TO)*/ y q v* itm 
C.OOS7J &iz s hi eisinlrgtdk. e/yavaft: 

tm rz&d \zv y&t m a xzmtfr* 
v y □ vaw* iz u sttia at n & £ t 

-^KO : «adJ:-'3i^ i±lz v < cv D&|z«fc 

y ^ u g -v* rtm .4 a i- li x * yom fta> jw* tt t 
*kb-p<t eg sw*&vy*)zvmme*pat 

CPQS9J ^i- m^ 4\zmt£$\z. vyiymt 

y^h /t£ ~> 7 « v*>? t uri> u zymime iz'rt 
-H t£x -J * y.$&Mrz £ P cfc U i> gq.vs us i <ok 

Coo 6 0-) -tOfi. MM L&mGtiJ:Uffl7\ZmrX 

mtmm wtom&m r ^ e iz j: y % e * > 7,-f v a 
{? hsp 2 0 & it/ evh?^ > 2 ifcrajtthr*. "giift 
iy-^Bj 1 sjz^rj:siz % ^%Uttli::J3itah'3v 

Coo 6 u .Jt'ji.UfcbRAMO)tSas*^-rit v -.Bii 6 

r, .ev^-Jl/i*i6 s VU avj&fttidMS'* is J:-ot.«|* 

&&mv iibf W- jh i fotev y av^lftiftsa iz 
iz. bfvjn-^i i^£&05iz^T^j*AiM£r*c 

Loo e 3) ^^.t-/=^<J)J^agi rii. i/UUV^ft 

^4 u fcft v y 3 ymm 4 a>^E |-^^tsx v 

?y9&mT#\z&M(tW2ftm2t\Tl*tz< ZO>&& 



Co 0.6 4] -f OJ:5*m€imt. ^J3VSfbR4d) 
^£Bl^^ttXvgP>C?iS^.Ufc^lieV?n-Jl/<y)Sg3Pl 

3 h sB.^^r %> is. «t) RAMt m iz tf 

fiik ur, t: v b v£ 0 h^2 0 ^ Lrtf- 
h Hfii e t td * h 5 ^ v 2 1 1 o>«85ufc ^sifi ftiag 

1 .7 lZ7f>T J: d. VUaVSfb:K4 e |Z^75T.^hfVm 
- fir 1 1 (*ilZCS^|Z^ y v^^ft^ 5 ; a pratf 3*1 
> y Zl ^Wiicttiz =d£ .%T<1^ A Wb«ttUti V 

* - jir-awis r-s i d i'-k fti ^ < 

( O O 6 e ) t (DISM, # - h ^© 2 fc If v h 5 -f V 2 

i^9^^/j:^$§^es^lz^ii:^^f 

(T)^ (J)Mag 3 tZfM^ DR AM«2^ t 

^^izjtoT^^^^Miiiz^t^r^r^ tf 

tz'itt. eraizinr^dlZi ^Ua^ffcK^e, 3^ 

?a d ^ 3 iz. ^ ^te o v d^s iz j- y-mafomm i 

&©iz^yavasft:K2 4^^r^ 

c:qo:6 8).^izv ©i sizm^Jidjz, *o>^yijv 

©ftK2 4 (D^ffilZ^t* ly fclzJ: 
[.00,6 9] ^0)4; Mki U/r H 4 7 |Zm rife i: . 

H«a>a«*M5T£kli3J:yi 1^2 oiz^r^tdlz, t: 

tO O 7 b) ±iiSb/iDR AM(0^iS*%Ttt. it ! 8 

izinr^dif. e>u 3^*ft«ii ^^b/t^iz^o) 
^ y 3 vkft m 4 a § j; dk. iz^ u □ virb 

co o 7 1 1 cmzj:y % 12 1 iz,Ttr«tdlz. sfe^is 
tea* y ?»ftw t 4 %mjdir ^sizsufce v 

4aiztfvm-ji/i i .at tt^i5trt>rfe. '^yzj 

COO 7 2) Vy3VftflfKe.4«J^JdirMI= 
Sfe UfctfV^-il i vbk!;ijqv2ftR4 a IZS^r 
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too 7 3} -zitiizj:*). mz z\zfn?J:$\z* tf-h 

^ Va V'3 O h2$ 2 O.0)ifil£ 0)V U 3 V^ffcBB 2 4 e (D 

^iliST** Sttfc! v*-*l6UB/il**v£ ck 
ff«<tf y, <f~ KMa-ttv h5<-fvav20h& 

£OUr?- hft«e-kif9 h?-fV2i -fcdiiWML 

COO 7 S3 SeJ»0)JgSfi4 
2fc ^0>^ (D^fig 4 II ft $> P R A MO) s £t f 0 

M.ittm ^ i zmrtmk * « r. % © 2 a i :m 

\zv*J a ^afl&t'4<Wftfr&, 
Coo 7 63 ifclz, m2'4\2mt£5\z x ^UqvBft: 

m 4 BD^oirii^tt x y * v r e k irjr y, ? - 
- jiteirot k uto) v u a y&(tm 4 a £a**ir$ t 
ft«-4 a. \a K*&s>;£S 3 id 

: S IS 1 J: iz VU a VSffcfiS 4 a v 3 k £ y 

h t k it b p t e 6 s&tt k<f) s> y a mte 

COO ? 83 ©2-6|ZifvTJtdl3, ^o)L,y^K 

«y #v?/'*MiVte klz J: >J, V U 3 ^iiVi®xn4ft 

C007Q3 ftlru (§)27|^r^dl^ fegifeSafi^ 
U ^HIUK VmSHM? J;tf V 'J 3 VffifjbW4 a <J)£ffi 

idizsaiUA^u a vastest* e izevft-jba^** 
d ^ts^iri^ f a)tf v* -Jl/rt fcBtifb 3*vt b 
u a v&S£ffcRaiz<£ y aaa A * * "c k \tta 
[ooeo] &|z. D2 8izn^r^di^ ^yavStffc 

qv3 Km- ji><j>8 flwsistea'rwisfe'astfil <o« 
C00813 friwi, w^Lfciii6ajtt/ii7izMr;x 



C O ore 2 ] ±5Jt7tPR AM0)^iS73^.Tlt. i3.0 

few* ■J: ^ ! y avateM 4%nir9nib.v | J ^ 
^srtfe,4«*i|cfcfv^- ^iJ^ufct urtu pvs^ 

k\z#z>. .afc. ^yp^».efti»9«i»«r^«iE. 
b: v?h ~ 1 i hi^j^^tt fcv y a *>tm<m q:« ^ 

'C:oO;833 £t ^ \Zmt£ 

rt^ctr. 9"cizimbA:«fc-dl^ e^m-ji/i i 

C:oo;843 '^3$, ^o^SficoK^ r ligl ? e iim TX 
^fiizifctvr^yav^fiaftWQ^xvh^v ^v^ir 
^y^r^^iz^L'vT^wLfc^ H3 2i^r^ 
d it;, x vPvv&m t e k ir -4 x a f> 

p:oo;es3 coj^i^i^ ^y av^ffcMscod* 
s j- y a itm e j)jtasj;iz^(s 
i^^'j a^^mftf^ 90>&&mk*Bi 2t\ u a > 

r y a vfettfM* si*, y tt* ^ti^^^ ^k 

Cid 1 018 63 Gflicify. ev h7^^;>3i?hSI2 

o k v u a via(t«4 a ko>rain^ y a vAMtfest otf 
-f>^r^ ak iz« y c e v > 7 v a k»'*o k 

C-00 8 7') HM0)fl*8i?5 

<D9gJM! (DJ^sg 511 D R AM td) 

*ai2 jt o r«$ti.MWfMs« m*au ritt^r c 

t /i: V 'J aVSfffcK€2 ©J^^T ^iE fr^r ^t! 

coo 883 tr, ttfest/£©i eirmrxii^ ia 
3. 31271* 5* £ 3 ^mmaQfi^fi^ ek izit y v y a 
vs(tW2 4 a v a*<D-aaai3vM3^iftftKsss» 

C O O 8 9 ] frO)f^ tT«fibfcl§l4~ Ig]7 |Z3^rX^Ik 

nno)AfJi«nir&fck-j:'y« ^3.4izif>rJt3 : iz. ^ 

-j h^^bvSlO h252 08J:tflsy>50e 1 « 
COO 903 l^t/tDR AMO)S5i;S7>s£Tli. HO 3 
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too 9 2i 3: : □ vsf m- >Lr*iir^ai Lttu y 

h?O3^50 h& 2 0 fcO) 3y3 9 hJgla^fgiar 
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o KWe.^HHtlWji'U fcfv K?-f y 
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(oo-e4]-Xtto%mio- 
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(00 93) ir. !4>aUfcia i 8fcJ;tf(Ur 91^^^ 

iif5« t\ ®&o\zmr±mzni\xp u a>* 
6irj v«/?:H*-.ii;8*j^.tfc^ fymttomzm 

ttk\Z£V. 5|ljfirj:dC. bysd ba>-rt> 
sr*jcD&0B£££t<> U □ y & ffcR 6 0&mtiJ:Vt> U 3 

[oo--g6] felz. ^3 61^^0; dir. &MitmQ<J> 
OL fc:^H^V3 : V50 h^2 0fc£t/fc:^h5'f y 
COO 97] J:^UfcOR AMa>SiS^5£rtt. ©3 5 

m 4 «2 air ufc tf y *- n # -< f * - & 



$a^Rk.UrO)^U3V^tW4/e|-^Si-^i 1 e 
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